Genetic polymorphisms in XRCC1, APE1, ADPRT, XRCC2, and XRCC3 and risk of chronic benzene poisoning in a Chinese occupational population.
DNA damage induced by benzene is an important mechanism of its genotoxicity that leads to chronic benzene poisoning (CBP). Therefore, genetic variation in DNA repair genes may contribute to susceptibility to CBP in the exposed population. Because benzene-induced DNA damage includes single- and double-strand breaks, we hypothesized that single-nucleotide polymorphisms in X-ray repair cross-complementing group 1 (XRCC1), apurinic/apyrimidinic endonuclease (APE1), ADP ribosyltransferase (ADPRT), X-ray repair cross-complementing group 2 (XRCC2), and X-ray repair cross-complementing group 3 (XRCC3) are associated with risk of CBP. We genotyped single-nucleotide polymorphisms at codons 194, 280, and 399 of XRCC1, codon 148 of APE1, codon 762 of ADPRT, codon 188 of XRCC2, and codon 241 of XRCC3 in 152 CBP patients and 152 healthy workers frequency matched on age and sex among those who were occupationally exposed to benzene. The genotypes were determined by PCR-RFLP technique with genomic DNA. We found that no individuals had the XRCC2 codon 188 variant alleles or Met/Met genotype of XRCC3 codon 241 in this study population. However, individuals carrying the XRCC1 194Trp allele (i.e., Arg/Trp+Trp/Trp genotypes) had a decreased risk of CBP [adjusted odds ratio (OR(adj)), 0.60; 95% confidence interval (95% CI), 0.37-0.98; P = 0.041] compared with subjects with the Arg/Arg genotype whereas individuals carrying the XRCC1 280His allele (i.e., Arg/His+His/His genotypes) had an increased risk of CBP compared with those with the Arg/Arg genotype (OR(adj), 1.91; 95% CI, 1.17-3.10; P = 0.009). The analysis of haplotypes of polymorphisms in XRCC1 showed that there was a 2.96-fold (OR, 2.96; 95% CI, 1.60-5.49; chi(2) = 12.39, P = 0.001) increased risk of CBP for subjects with alleles of XRCC1 194Arg, XRCC1 280His, and XRCC1 399Arg compared with those carrying alleles of XRCC1 194Arg, XRCC1 280Arg, and XRCC1 399Arg. Therefore, our results suggest that polymorphisms at codons 194 and 280 of XRCC1 may contribute to CBP in a Chinese occupational population.